-Structure of the respiratory system of the Ulodera Hynobius neblosus tokyoensis Tago, with special reference to the distribution of serotonin-immunoreactive cells in its respiratory tract epithelium.
The respiratory tract epithelium in many vertebrate species has a neuroepithelial endocrine (NEE) system. This system is composed of solitary NEE cells or organoid cell groups called neuroepithelial bodies (NEBs). In response to chemical and physical stimuli, NEE cells may release bioactive substances. Serotonin, one of the biogenic amines, well-known as a constricter of smooth muscle, can be found in NEE cells, serotonin-immunoreactive cells can be used as a marker for these cells. Comparative histological studies of lower vertebrates can improve our understanding of mammalian respiratory systems. The Tokyo salamander (Hynobius neblosus tokyoensis Tago), classified as Ulodera, is particularly useful for comparative studies of respiration. In this study, the serial sections of respiratory tract of the Tokyo salamander were stained by a commonly used staining method and by an immunocytochemical method for serotonin, and the distribution of serotonin-immunoreactive cells in the respiratory tract was examined. The respiratory tract was found to be connected to the alimentary tract via an aditus laryngis, which opens on the medio-ventral side of the esophagus. The laryngotrachea was slit-like or elliptically shaped with a total length of about 3.5 mm, joining the aditus laryngis. The laryngotrachea was supported by a pair of lateral cartilages, and a fibromuscular layer was seen between the cartilages and the epithelium. In the cranial region, a laryngeal sphincter was seen around the laryngotrachea. The laryngotrachea branches into a pair of tube-like lungs, that are about 17-20 mm in length. Two apposed primary trabeclae run along the entire length of the lung wall, perpendicular to the axis, and containing the pulmonary arteries and veins. The lungs were divided into two portions: 1) an airway portion (trabeclae, septa) in which smooth muscles surrounding the large vessels were well developed, and 2) a respiratory portion which was give that name because it has well developed capillary networks that were assumed to be involved in gas exchange. The lumen of the laryngotrachea and the pulmonary airway portion contained pseudostratified cilio-mucous epithelium. In the caudaldorsal region of the laryngotrachea adjacent to the lungs, the non-ciliated respiratory epithelium was seen lining the capillaries. In cilio-mucous epithelium of the laryngotrachea, all serotonin-immunoreactive cells were solitary. They apposed to be columnar, cuboidal, triangular, oval, and flask- or spindle-shaped. Solitary serotonin-immunoreactive cells were classified "open type cell" with appical process reaching to the luminal surface and "closed type cell" insulated from the lumen by an epithelial lining. In the pulmonary airway portion, serotonin-immunoreactive cells were solitary cells and in clusters. Serotonin-immunoreactive cells were widely distributed throughout the respiratory tract, but they tended to be found mainly in the cranial portion. The density was highest in the area with the laryngeal sphincter, and decreased caudally in the laryngotrachea and lung. No serotonin-immunoreactive cells were found in the respiratory portion of the dorsal-caudal area of the laryngotrachea or in the part of the lung with non-ciliated cells. So the structure and distribution of serotonin-immunoreactive cells in the respiratory tract of the Tokyo salamander are similar to those of NEE cells and NEBs in mammalian respiratory systems. The density of serotonin-immunoreactive cells appears to be related to the distribution of smooth muscles in the fibromuscular layer and airway portion. The cells may be involved in regulation of the respiratory system. Serotonin is released in response to stimulation, which could result in constriction of the fibromuscular layer and shrinkage of the laryngotracheal cavity, and may regulate pulmonary volume by constricting smooth muscles